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Intemational preliminary examination fee (37 CFR 1 .482) paid to USPTO 
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NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 
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IN TH H IJNTTFn STATES PATENT & TRADEMA RK OFFICE 
IN RE APPLICATION OF : 

CRISTINA GERONI ET AL : ATTN: APPLICATION DIVISION 

SERIAL NO: 1 0/03 1 ,490 : 

FILED: JANUARY 22, 2002 : 

FOR: COMBINED PREPARATIONS 
COMPRISING ANTITUMOR 
AGENTS 

PR FT JMTN AR Y AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to examination on the merits, please amend the above-identified application as 

follows. 

IN THE CLAIMS 

Please amend the claims as shown on the marked-up copy following this amendment 
to read as follows: 

3. (Amended) Products according to claim 1, wherein the alkylating anthracycline is 
4-demethoxy-3'-deamino-3'-aziridinyl-4'-methansulfonyl daunorubicin. 

4. (Amended) Products according to claim 1, wherein the antitumor therapy is for 
treating cancers over-expressing HER2 protein. 



Q 0 .1:1 ^-§-9 Q li S 3.. QO IS 



REMARKS 



Claims 1-14 are active in the present application. Claims 3 and 4 have been amended 
to remove multiple dependencies. No new matter is added. An action on the merits and 
allowance of claims is solicited. 



22850 



(703)413-3000 
Fax#: (703)413-2220 
NFO/kst 

I:\atty\SUKOS\2 1 8 1 99us-pr. wpd 



Respectfully submitted. 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Norman F. Obion 
Attorney of Record 
Registration No. 24,618 



Stefan U. Koschmieder, Ph.D. 
Registration No.Tfe0,238 
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Marked- Up Copy 

Serial No: 

Amendment Filed on: 



Amendment Fi 



IN THE CLAIMS 

—3, (Amended) Products according to claim 1 [or 2], wherein the alkylating 
anthracycline is 4-demethoxy-3'-deamino-3'-aziridinyl-4'-methansulfonyl daunorubicin. 

4. (Amended) Products according to [any one of claims 1 to 3] claim L wherein the 
antitumor therapy is for treating cancers over-expressing HER2 protein.— 



I 
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PCT/EPOO/06540 



Title: ^^ Coiabined prep arations comprising antitumor agents" 

The present invention pertains to the field of neoplastic 
disease therapy. Particularly, this invention provides an 
antitumor composition comprising an alkylating anthracycline 
and a recombinant humanized anti-HER2 antibody, for example 
the recombinant humanized monoclonal antibody (rhuMab) anti- 
HER2, trastuzumab (Herceptin™) , having a synergistic or 
additive antineoplastic effect. 

The present invention provides, in a first aspect, a 
pharmaceutical composition for use in antineoplastic therapy 
in mammals, including humans, comprising 
- an alkylating anthracycline of formula la or lb 




CH^SO.O 




CH^SO^O 



a recombinant humanized anti-HER2 antibody and a 
pharmaceutically acceptable carrier or excipient. 
The recombinant humanized anti-HER2 antibody is preferably, 
the recombinant humanized monoclonal antibody anti-HER2 
trastuzumab . 

The chemical names of the alkylating anthracyclines of formula 
la and lb are 4-demethoxy-3' -deamino-3' -aziridinyl-4 ' - 
methansulfonyl daunorubicin (la) and 4-demethoxy-N, N-bis (2- 
chloroethyl) -4' -methansulf onyl daunorubicin (lb). These 
alkylating anthracyclines were described in Anticancer Drug 
Design (1995), vol. 10, 641-653, and claimed respectively in 
US-A-5, 532, 218 and US-A-5, 4 96, 800 . Both compounds intercalate 
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into DNA via the chromophore and alkylate guanine at 
position in DNA minor groove via their reactive moiety on 
position 3' of the amino sugar. Compounds la and lb are able 
to circumvent the resistance to all major classes of 
5 cytotoxics, indicating that the compounds represent a new 
class of cytotoxic antitumor drugs. 

The recombinant humanized monoclonal antibody anti-HER2 
trastuzumab (Herceptin™) is described in various scientific 
publications, for example Cancer Res., 1998, 58:2825-2831. 

10 The present invention also provides a product comprising an 
alkylating anthracycline of formula la or lb as defined above 
and a recombinant humanized anti-HER2 antibody, preferably the 
recombinant humanized monoclonal antibody anti-HER2 
trastuzumab, as combined preparation for simultaneous, 

15 separate or sequential use in antitumor therapy. 

A further aspect of the present invention is to provide a 
method of treating a mammal, including a human, suffering from 
a neoplastic disease comprising administering to said mammal 
an alkylating anthracycline of formula la or lb as defined 

20 above and a recombinant humanized anti-HER2 antibody, 
preferably the recombinant humanized monoclonal antibody anti- 
HER2 trastuzumab, in amounts effective to produce a 
synergistic antineoplastic effect. 

A still further aspect of the present invention is to provide 
25 a method for lowering the side effects caused by 
antineoplastic therapy with an antineoplastic agent in a 
mammal, including a human, in need thereof, the method 
comprising administering to said mammal a combined preparation 
comprising an alkylating anthracycline of formula la or lb as 
30 defined above, and a recombinant humanized anti-HER2 antibody, 
^ preferably the the recombinant humanized monoclonal antibody 

anti~HER2 trastuzumab, in amounts effective to produce a 
* synergistic antineoplastic effect. 

By the term ^'a synergistic antineoplastic effect" as used 
35 herein is meant the inhibition of the growth tumor, preferably 
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the complete regression of the tumor, administering an 
effective amount of the combination of an alkylating 
anthracycline of formula la or lb as defined above and a 
recombinant humanized anti-HER2 antibody to mammals, including 
5 humans . 

By the term "'administered*' or ''administering'' as used herein 
is meant any acceptable manner of administering a drug to a 
patient which is medically acceptable including parenteral and 
oral administration. By ^'parenteral" is meant intravenous, 

10 subcutaneous and intramuscular administration- Oral 
administration includes administering the costituents of the 
combined preparation in a suitable oral form such as, e.g., 
tablets, capsules, suspensions, solutions, emulsions, powders, 
syrups and the like. Parenteral administration includes 

15 administering the costituents of the combined preparation by 
subcutaneous, intravenous or intramuscular injections. 
The actual preferred method and order of administration of the 
combined preparations of the invention may vary according to, 
inter alia, the particular pharmaceutical formulation of the 

20 alkylating anthracycline of formula la or lb as defined above 
being utilized, the particular pharmaceutical formulation of 
the recombinant humanized anti-HER2 antibody being utilized, 
the particular cancer being treated, and the particular 
patient being treated. 

25 The dosage ranges for the administration of the combined 
preparation may vary with the age, condition, sex and extent 
of the disease in the patient and can be determined by one of 
skill in the art. 

The dosage regimen must therefore be tailored to the 
30 particular of the patient's conditions, response and associate 
treatments in a manner which is conventional for any therapy^ 
and may need to be adjusted in response to changes in 
conditions and/or in light of other clinical conditions. 
In the method of the subject invention, the alkylating 
35 anthracycline may be administered, simultaneously with the 



wo 01/05425 PCT/EPOO/06540 

4 

recombinant humanized anti-HF.R2 antibody, or the compounds 

may be administered sequentially, in either order. 
In the method of the subject invention, for the administration 
of the alkylating anthracycline of formula la or lb as defined 
5 above, the course of therapy generally employed is from about 
0.1 to about 200 mg/m^ of body surface area. More preferably, 
the course therapy employed is from about 1 to about 50 mg/m^ 
of body surface area. 

In the method of the subject invention, for the administration 

10 of the recombinant humanized anti-HER2 antibody, for example 
for the administration of the recombinant humanized monoclonal 
antibody anti-HER2 trastuzumab, the course of therapy 
generally employed is from about 1 to about 1000 mg/m^ of body 
surface area. More preferably, the course therapy employed is 

15 from about 50 to about 500 mg/m^ of body surface area. 

The antineoplastic therapy of the present invention is, in 
particular, suitable for treating breast, ovary, lung, colon, 
kidney, stomach, pancreas, liver, melanoma, leukemia and brain 
tumors in mammals, including humans. More in particular, the 

20 combined use of an alkylating anthracycline according to the 
invention and a recombinant humanized anti-HER2 antibody, for 
example the recombinant humanized monoclonal antibody anti- 
HER2 trastuzumab, can be suitable for the treatment of 
patients with cancers over^expressing the HER2 protein, for 

25 example, for patient with metastatic breast cancer over- 
expressing the HER2 protein. 

The antineoplastic therapy according to this invention also 
comprises the prevention and/or treatment of tumor metastasis. 
A still further aspect of the present invention is the use of 
30 an alkylating anthracycline of formula la or lb as defined 
above and a recombinant humanized anti-HER2 antibody, 
preferably the recombinant humanized monoclonal antibody anti- 
HER2 trastuzumab, for the treatment of tumors by angiogenesis 
inhibition. 
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As stated above, the effectiveness of an alkylating 
anthracycline of formula la or lb and a recombinant humanized 
anti-HER2 antibody is significantly increased without a 
parallel increased toxicity. In other words, the combined 
therapy of the present invention enhances the antitumoral 
effects of the alkylating anthracycline of formula la or lb as 
defined above and of a recombinant humanized anti-HER2 
antibody and thus yields the most effective and least toxic 
treatment for tumors. 

The synergistic action displayed by the combined preparations 
according to the present invention can be shown, for instance, 
by testing the activity of the combination in mice bearing 
human tumor xenografts overexpressing HER2 protein, following, 
for example, the method described in Cancer Research, 1998, 
58:2825-2831. 

Suitable modifications and adaptations of a variety of 
conditions and parameters normally encountered in clinical 
therapy which are obvious to those skilled in the art are 
within the scope of this invention. 
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CLAIMS 

1. Products containing an alkylating anthracycline of formula 
la or lb: 



10 




CH3SO.0 




CH-,SO.O 



and a recombinant humanized anti-HER2 antibody as a combined 
preparation for simultaneous, separate or sequential use in 
antitumor therapy. 

2- Products according to claim 1, wherein the recombinant 
humanized anti-'HER2 antibody is the recombinant humanized 
monoclonal antibody anti-HER2 trastuzumab. 



15 3. Products according to claim 1 or 2, wherein the alkylating 
anthracycline is 4-demethoxy-3' -deamino-3' -aziridinyl-4 ' - 
methansulf onyl daunorubicin . 

4. Products according to any one of claims 1 to 3, wherein 
20 the antitumor therapy is for treating cancers over-expressing 
HER2 protein. 



25 



5. A pharmaceutical composition comprising a pharmaceutically 
acceptable carrier or excipient and, as active ingredient, an 
alkylating anthracycline of formula la or lb as defined in 
claim 1 and a recombinant humanized anti"-HER2 antibody. 
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6. A pharmaceutical composition according to claim 5 wherein 
the recombinant humanized anti-HER2 antibody is the 
recombinant humanized monoclonal antibody anti-'HER2 
trastuzumab . 

5 

7. Use of an alkylating anthracycline of formula la or lb as 
defined in claim 1 and a recombinant humanized anti-HER2 
antibody in the preparation of a medicament for use in the 
treatment of tumors, wherein the alkylating anthracycline and 

10 the recombinant humanized anti-HER2 antibody are administered 
simultaneously, separately or sequentially. 

8. Use according to claim 7 wherein the recombinant 
humanized anti-HER2 antibody is the recombinant humanized 

15 monoclonal antibody anti-HER2 trastuzumab . 

9. Use of an alkylating anthracycline of formula la or lb as 
defined in claim 1 and a recombinant humanized anti-HER2 
antibody in the preparation of a medicament for use in the 

20 prevention and/or treatment of tumor metastasis, wherein the 
alkylating anthracycline and the recombinant humanized anti- 
HER2 antibody are administered simultaneously, separately or 
sequentially - 

25 10. Use according to claim 9 wherein the recombinant 
humanized anti-HER2 antibody is the recombinant humanized 
monoclonal antibody anti-HER2 trastuzumab. 

11. A method of treating a mammal, including a human, 
30 suffering from a neoplastic disease comprising administering 
to said mammal an alkylating anthracycline of formula la or lb 
as defined above and a recombinant humanized anti-HER2 
antibody, in amounts effective to produce a synergistic 
antineoplastic effect . 
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12. A method according to claim 11, wherein the recombinant 
humanized anti-HER2 antibody is the recombinant humanized 
monoclonal antibody anti~HER2 trastuzumab. 

5 13. A method for lowering the side effects caused by 
antineoplastic therapy with an antineoplastic agent in a 
mammal, including a human, in need thereof, the method 
comprising administering to said mammal a combined preparation 
comprising an alkylating anthracycline of formula la or lb as 
10 defined above, and a recombinant humanized anti-HER2 antibody, 
in amounts effective to produce a synergistic antineoplastic 
effect. 

14. A method according to claim 13, wherein the recombinant 
15 humanized anti-HER2 antibody is the recombinant humanized 
monoclonal antibody anti-HER2 trastuzumab. 
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Page 2 of 3 
Declaration 

We (t) hereby claim the benefit under Title 35, United States Code, § 119(e) of any United States provisional 
application(s) listed below. 



(Application Number) (Filing Date) 



(Application Number) (Filing Date) 

We (I) hereby claim the benefit under 35 U.S.C. § 120 of any United States application (s), or § 365(c) of any 
PCT International application designating the United States, listed below and, insofar as the subject matter of 
each of the claims of this application is not disclosed in the prior United States or PCT International application 
in the manner provided by the first paragraph of 35 U.S.C. § 112, I acknowledge the duty to disclose 
information which is material to patentability as defined in 37 CFR § 1.56 which became available between the 
filing date of the prior application and the national or PCT International filing date of this application. 

Status (pending, patented. 
Application Serial No. Filing Date abandoned) 



And we (T) hereby appoint: Norman F, Obion, Reg. No. 24,felS; Marvin J. Spivak, Reg. No. 24,9 D ; C, Irvin 
McClelland, Reg. No.. 2 1.124 ; Gregory J. Maier, Reg. No. Z^^9; Arthur 1. Neustadt, Reg. No. 24J^4; Richard 

D. Kelly, Reg. No. 27J5 7: James D. Hamilton, Reg. No. 2M21; Eckhard H, Kuesters, Reg. No. 28,870; Robert 
T. Pous, Reg. No. 2 9.099: Charles L. Gholz, Reg. No. 26^25; Vincent J. Sunderdick, Reg. No. 29,004 ; WilHam 

E. Beaumont, Reg. No. 30,996; Robert F. Gnuse, Reg. No. 27^295; Jean-Paul Lavalleye, Reg. No. 31,45 1; Stephen 
G. Baxter, Reg. No. 32jmrRobert W. Hahl, Reg. No. iaj82i; Richard L. Treanor, Reg. No. 36,379 ; Steven P. 
Weihrouch, Reg. No. 32,829 ; John T. Goolkasian, Reg. No. 26,142; Richard L. Chinn, Reg. No. 34,303; Steven 
E. Lipman, Reg. No. 30,011 ; Carl E. Schlier, Reg. No. 34,426 ; James J. Kulbaski, Reg. No. .34^8; Richard A. 
Neifeld, Reg. No. ,35^9; J. Derek Mason, Reg. No. 35,270; Surinder Sachar, Reg. No. 34.423: Christina M. 
Gadiano, Reg. No. 37.628 ; Jeffrey B. Mclntyre, Reg. No. 36,867; Paul E, Ranch, Reg. No. 3j,591 ; William T. 
Enos, Reg. No. 33,128; and Michael E, McCabe, Jr., Reg. No. 3Z»iS2; our (my) attorneys, with full powers of 
substitution and revocation, to prosecute this application and to transact all business in the Patent Office con- 
nected therewith; and we (I) hereby request that all correspondence regarding this appUcation be sent to the firm 
of QBLON, SPIVAK, McCLELLAND. MAIER & NEUSTADT, P.C.. whose Post Office Address is: Fourth 
Floor, 1755 Jefferson Davis Highway, ArUngton, Vii^inia 22202. 

We (I) declare that all statements made herein of our (my) own knowledge are true and that all statements 
made on information and belief are beheved to be true; arid further that these statements were made with the 
knowledge that willful false statements and the Uke so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize 
the vahdify of the appUcation or any patent issuing thereon. 

Residence: Via Correggio 48 

20149 Milan 

-^^^^./ 

Citizen of: " Italy " 

Post Office Address: The same as above 



28 January 2002 
Date 




6/99 



Page 3 of 3 
Declaration 



Marina Ripamonti. 



NAME OF SECOND JOINT INVENTOR 



Sign^ure of Inventor 



28 January 2002 



Date 



Michele Caruso^ 



^ NA Mfi OF 'i'Hl KD J u mTTNVENTOR 



. 



Signature of Inventor 



28 January 2002 



Date 



^ . Antonino Suarato 



NAME OF FOURTH JOINT INVENTOR 



Signature of Inventor 



28 January 2002 



Date 



NAME OF FIFTH JOINT INVENTOR 



Signature of Inventor 



Residence: Viale Ralvio Testi,. 91 
20162 Milan 




Citizen of: ^^fiZ- 



Post Office Address: The same as above 



Residence: Via Desiderio^ 3 
20131 Milan -3^/ V 



Citizen of: Italy 



Post Office Address: The same as above 



Residence: Via Degli Imbrianl, 39 
201CXD Milan 



Citizen of: ^^aly 



Post Office Address: _ same as above 



Residence: 



jCitizenof: 



Post Office Address: 



Date 



1/96 



:1. f 1 Q ";3 "^^-^ f J ' 



P^elof3 

WE (I) the undersigned inventor(s), hereby declare(s) that: 

My residence, post office address and citizenship are as stated below next to my name, 

We (I) believe that we are (I am) the original, first, and joint (sole) inventor(s) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

COIVIBINED PREPARATIONS COMPRISIJMG ANTITUMOR AGENTS 



the specification of which 



□ is attached hereto. 

□ was filed on 



Application Serial No. . 
and amended on 



S was filed as PCT international application 
Number PCT/EPOO/06540 



on 10 July 2000 



and was amended under PCT Article 19 

on (if applicable). 



We (I) hereby state that we (T) have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

We (1) acknowledge the duty to disclose information known to be material to the patentability of this 
application as defined in Section 1.56 of Title 37 Code of Federal Regulations. 

We (1) hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(c^ or § 365(b) of any foreign 
application(s) for patent or inventor's certificate, or § 365(a) of any PCT International application which 
designated at least one country other than the. United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's certificate, or PCT International application 
having a filing date before that of the application on which priority is claimed. Prior Foreign Application(s) 

Priority 

Application No. Country Day/Month/Year Claimed 

9917012..8 ■ Great, Britain . 20 July 1999 
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□ No 
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□ No 


□ Yes 


□ No 


□ Yes 
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